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was attached to each brake cylinder, and this was very in-
genious. It kept the cylinder pressure from rising to the
point of skidding wheels in service stops, and permitted
the high pressure to be used in emergency stops; then the
emergency pressure was gradually and automatically re-
duced to service pressure. This seems to be a good deal
for an unintelligent machine to do. An expert, after de-
scribing the device, says "this seems a very crude adapta-
tion of the refined methods and results indicated in the
Galton-Westinghouse tests, but in practice it worked ad-
mirably and served a useful purpose for many years, and
ultimately became standard on passenger equipment."
One's notions of crudeness and refinement depend upon
the stage of civilization that he has reached. Most of us
who have looked at half a dozen drawings of this relief de-
vice, and read several pages of Patent Office specifications
describing it think of it as sufficiently refined.

But the reader who has had the patience to read what is
here written of the air brake has discovered that the art of
train braking is an elaborate structure, the building of which
has taken fifty years of high effort. The inventions of West-
inghouse and of other men in the organization were the
foundations of the art, but only that. On these foundations
a structure of applied science was built through fifty years
of effort. Research, design, experiment, and test went on/
and brilliant things were done in the gradual development
of a delicate a'nd complicated apparatus. Not the least
important matter was the education of the users. In 1888
the Brake Company put in service an instruction car which
wandered over the continent for thirty years, giving free
education to the men who handled the brakes in service.
It is believed that no university in the country has a larger
body of graduates than this travelling school. Closely